Caspase-3 triggers a TPCK-sensitive protease pathway leading to degradation of the BH3-only protein puma.
The protein Puma (p53-upregulated modulator of apoptosis) belongs to the BH3-only group of the Bcl-2 family and is a major regulator of apoptosis. Although the transcriptional regulation of Puma is clearly established, little is known about the regulation of its expression at the protein levels. We show here that various signals--including the cytokine TGFβ, the death effector TRAIL or chemical drugs such as anisomycin--downregulate Puma protein levels via a novel pathway based on the sequential activation of caspase-3 and a protease inhibited by the serpase inhibitor N-tosyl-L-phenylalanine chloromethyl ketone. This pathway is specific for Puma because (1) the levels of other BH3-only proteins, such as Bim and Noxa were not modified by these stimuli and (2) this caspase-mediated degradation was dependent on both the BH3 and C-terminal domains of Puma. Our data also show that Puma is regulated during the caspase-3-dependent differentiation of murine embryonic stem cells and suggest that this pathway may be relevant and important during caspase-mediated cell differentiation not associated with apoptosis.